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(54)Titlc: METHOD FOR CONCENTRATING VARIANT NUCLEIC ACID AND NUCLEIC ACID CONCENTRATION TEST 
KIT FOR EFFECTING THE METHOD 

(57) Abstract 

A method for concentrating a variant nucleic acid which comprises effecting once a cycle consisting of the steps (1 to 3) to be 
described below or repeating the cycle at least twice: (1) the step of the preparation of a sample nucleic acid by amplifying a specific region 
of the target nucleic acid; (2) the step of the competitive hybridization comprising adding to the sample nucleic acid at least an equimolar 
amount of a standard labeled nucleic acid prepared by introducing a labeling substance capable of binding to a solid-phase carrier into a 
nucleic acid having a base sequence complementary to the normal nucleic acid in the specific region of the target nucleic acid, followed by 
mixing; and (3) the step of the separation and removal of the hybridization product having the labeling substance capable of binding to a 
solid-phase carrier and the remaining standard labeled nucleic acid contained in the reaction mixture after the competitive hybridization by 
trapping in a solid-phase carrier. 
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nji a » ' 



#s&Hjn;u«{* + ©Btt«tt©#£08©#£©££E*j*w-*- 
zmmt. * n r awr £ * * £ * e ?»] £ w -t a fl» ft © £ 

j£ ^ x # ^ £ ^ ^ > itfe^©ii^{±^u<, ;m*©sf*3ft*: 

I* £ fir S ft © ffc ¥ tfK «g 3 £ W 8? W * 4 "f * © * £ r * A 
HI i: *f L T s «fi:g¥^S*i:»LTfe**tt«l*4i, D N A 

± iti % ? Z D N A m.¥ ^ M Z & & z- -z & ft & £ ~? & & 
i:£A^oofci 0 $ „ ft jE T li , U i A t' t O^f. i: D N A 
4<H4LTi>5: t^i^ntHfc'J, itft ^ b ^ ;u T © 1£ Bft 
an s g ^ pj x ti h © t ti -> 1 1 1 o 5 o 

3- B > lfi?«§Sli L T *o * ft T a t>©KM:$fc3£ttttW*#£ 
L T < ft] ^ ft T OW; & £ < fl)B*Xfiffii ( lii^i■KStS 
z. t tfi t> in o T £ T fc <3 , c ft £ © it G $ St * 1" -5 to tc (i if ft 

- ^ & ^ it ft ^ II # K <fc o T §l £ & ^ £ ft a £ £U BP £ ^ 
<t' © & £ 1£ Sfr £ -? ^1 £ > SS)t^^Siia©**Ito5:i 

a £J*ite-?*<jEftiH£-?©l 0^®l|g, IP . 
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Hi # of T 6 * a< % *ftJa*T©»*©*£Kiifcai(iBi|-c**K 

PCR (Polymerase Chain Reaction) 
®%tU~>tz 0 L*L. a*fflJ3S«i:JE^*ilS, i£tMiIE?jrA£#j£© 
£ K it fc** * iff** Tl4tt < % K*4 + i:a*n3gait 

?-> 3 >i£(In Current Protocol in Molecular 
Biology. ( 1 9 9 2 ), John Wiley&Sons, 
Inc. J «: J: t)^^ite?*«l«WJrttffir * C i*<BTtg T * So 

»SR^f*iii^ bps, i&B + oxik, ntum^itmmm^. 

% sji © $1 ^ 

»© i i*«fB*©iEijratttjia*i:#s-r <5a:Re[tt4: ^ ftffir5<k 
-^* < ^*»»*n£^jiattffltfeiiiaotg*att©ig£*nrt6.t-r 

SE * Kilt ts: t^iflUtSo 
* 3& "JJ # £ li N ± IM § ift £ it $ t £ i6 i: , &#*©§ft&$© 

tt^ + oiEsaBi&ocgiistt^jtwLTtt^aait l, stem** 



WO 97/10359 PCT/JP96/02617 

3 

-f 7' 'J ^ -f -tr ' — •> a > £ ff > 'W / 'J ^ -f -tr' - > 3 > & (D £ JC $ 

>£j£$£@*I*H*k b ^ -y 7° L T # St • & icj;9> £ 

BP „ $ % (i , if H Bfl 5 £ t< . 5felitl3lL/fcmBtfflH — 
glJ-T -5 PCR-PHFAS (PCT/J P 9 4 / 0 1 106, 

Nucl. Acids. Rec. 22. 1541 ( 1 9 9 4 ))* 

iEi^SSli 1 £*-C fcfctt li±EP C R - P H F A 

^CD3>^-r-f-f^7'^'r7''J^-r-tr-->3>i:=t'9> te £ K fB fit 
W«*aiEFiJ*^ofe©lR|±*<J:Ofl55fefl«J«:— *tt*J^iSi"SttJf 

#ffift&:fiELT^5fctt£it*BL-C3t*4«»£L, — # . IE ;£ & & 
£ *t *§ L , ::©ittt | l&KB«$SfrKtt£^t&tt*tttt**AL-C« 

ft! • S^LT^#JCtt-*»^A£fiK43E^J:»? 3 > ^ -r t- * 7' /n -f 
7' 'J ? << M - •/ 3 > £ *T 7 t> ' W 7* 'J -f Hf - "> 3 > % ® £ f£ & 

+ n**n*iE««»tt, Hffiafr tfe^^it6<ca*«!*<*A* n 

fcffittftqi&BftoSttia (iE*r»ft*£lt<65l&l-«fc 9 » £ *i » 

KM) £ 5t£KfS*fttn£i£gEF"J£fto c t K <E 0 . ^ni"*^ 

fflm4*£fe'&BitBn£«»tt3& < «»A*nfc^ric«ifcttJ:*) t> * 7c©*a 
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tfg»^«A L *: H ffi &tt i: (R * $ n if % B ffi lift: £ » £ oj f& * 

A $ tifc ~ ft i; mm&&nzft4+ * 0 * 

iZs z ©@ts l <£^, fcEUR-i-nif tc® igmi^ 

>«»©*^*2@JBt±a0fi-rctlcj:0, 3ft 

, * 7' h 7 * ^ s > (j»art- s 1 1 i><®nv*> 

fc x ^ B £ 3 ilHi © || ^' ^ BP it (5 ^ © ^ £ , 

ci^i^n/ii^ct ^ a * £ t t , * o it e s- g ^ w * -3 st H(- 

* *J tl £ <£ -5 o 

DNA©»^i:Kinr, - * « D N A , - * £ L < 
RNA^J5i;AHt|*AHT|fflti;i^|, DNA 
«S*«l^«MISftBniRNA (messenger RNA) 
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T ii X m ( 1 ) ~ ( 3 ) 

(i) iwa»o#s««*itii LTtt»att*n«!^*xgx 

^ -f -t: - ■> 3 > £ fT 9 I g , 

( 3 ) n > ^ t- 4 t 4 7' 'n r 'J -f -t? - ■> 3 
as, H ffi fi 1* <k & £ ^ tl « * W -f * ' W 7* 'J ^ -f -tf - ■> 

Ifc « £ # IS • KsitUl, 

^ 5 — mourn* i j ? )i< t l , m-v- 4 ? ^ z i m% l < \t 
o is-r *^ xis±i£^ -r ? i in ft o ±Exg ( 2 ) 
t (3) £ 1 u < um&mm 0 &* z t 1 1 z$Lmmm 

tte&^&te 2 mmo®t&®zmAiT®t&tzw®M 1 1,. ze>® 
7 / w 7 y ^ -tf — -> 3 > £ ft ^ > 'wr>j^H-/s > & 0 5 
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4* * * Wi-jjQMtSi®} tmtRtQ *m i © @ ft'ja # ( z h ? «, 

7° L T}fS L- , J5 K C ffl ffi S L ' W 7 'J -tr - -> 3 > £ ^ ^ © 

+ ^£±iefi!!:&©fi&S8&£Wfr<5'W7*'j ^'^-tr-.> 3 >^^^^ x 

±ESStttt*wt5^-f 7>j ?v •<*-•> 3 > ^ ja ft * At » -r * ^ ^ 

l ©@tim{*K v 7 y f Liz-** 4 r y ^ * * - ■> 3 >$Lfo® 

ir, c © tf Ui «g (r 1 £ ft (I £± £ nj fg /,£ 2 ft m © flf 
f&^£^A LTJS8SiK*4«6*£ - IE ft & g£ €■ if 01 L T ffi 1* 

£ l t # ft k & * t£ zg « 43 e £ o n > ^ f- -f x r /x -r 7' ij ^ 

<f if ' - •> 3 > £ ft -j £ , 'Wrn7-tf-y 3 > & © g j£ $ cfa (C -g- 

**i*±£«»fc£W"*-*iE?!f«»©&K«iix ii$ftB©&BiiH 

( IE ft & © £ jg ifs g j£ ic j; t) $ ^ n fc ^ $ n } tfE±lzttffiftt£ 
£ S E *J £ # o £ ir o , wtt£-*Sl*}BfiS*s 0 z © *6 , 
£&&S*i;:£*-r* *> © Ji c © & # t li ± £ « fji & » © «tt « «fc 0 

mmn, ±ias*g[»t ©WTfflfflift©fift*<4i;rn, 2*1^© 
s^ft ^w-rsjfc© - *«©**£ tto, sic «^-r*«*ei»tt, 

fcKttfcWS * i*7c©-#«© * * £ * * 0 ht, -®SI6*© 
+ *^S-r±I£-^©^fSi%£^Kfiti:^^f.5mi©@ffl}i^* 
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ffl^T — V> S:^ t h " 4 7 x ) ? < * - •> a >' £ fi£ £ M S 

±IE 2 ©M^r*W-T 5 7* 'J -t?- •> 3 >&JStts 

IP ft ± IS 3 > -r -c f--f 7' 'W 7 U ^ -tr' — > a >ti$^8tffl 

lfflfifttHL/:'W7''J ^ -Y -tr - > 3 > £ 4^ £ 1 © @ *S & 

fcfr t>ftm • [g iix -r >s . - # sa © ' w 7' >j ?'-r-tr--> 3 > £ j& ^ 

*£tt$tfT§^fi{*£©&£i-M4L-ci*tti»fl!l© — $ II t£ ®? £ 

frn. • (suk t , ^ n^5ii-±iem 2 ©@*§js&k ^^lt, ± 

IB2«8©€Hm<&©SS#£W"t4'W7'J ^'-r-tr-x 3 > £ Jj£ $ * 
+ ©gfH£»£-#SH£»<!:LT»ffiL*:fcN Z <D-*m&m£7 

-C $ * o 

-©*£-, :©|2©JSi:fct't{), ±!E — a©«fiiakft*i^ 

li±E3 ^ f ^ 7''W7''J -tf - > 3 >J£lfc©ftffc*2|5| 

,tfc, ^||iK»©**«!Rfl«l(-filSLT«llJ^Ttgni:«K^4TII 

fttti^otttt^Tfe, *©jtfc^-*aiiRfl«j^oa*i:»ffl-r*w 

<t *< "C * ^ — 4Ftt©DNAffl*£KH'!>n-f* — * 

IDNA, -#01^ l<liI*fflORNAC!)ft^ , Ct)ffilit«:t 
J&<T£ „ D N A Off/;'lfC/i < , *fflfiSl*3©m R NA (messenger 
RNA) © #* flf © til , H K I* * mRNAi:jltt5^feftDNA© 

© » an- *8 1£ < a fir* "t * - i * * *> © * * * 
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MR® t mm-r z -fife? t> >, r . 
Tien ( i • ) ~ < 4 • ) 

c i • ) s ft & m <d & % z m $s t z t & iz , mt%$s®(z®miB 
(2- > @ tom®<Dftjz®t&®iEiit;®m t *a in nc ig * e yij wr & 

( 3 ' ) 3 > ^ -f -f -r -f 7' ^ 7' 'J 9' -f -tf ' - •> 3 > f£ © g j£ $ £ — 

s-^onati^Wf ^ * # - •> 3 mm? % 

( 4 • ) ± I£ ( 3 ' ) IlTllL/;-^7'^^-y 3 >t^ 
ti-x, ±£fii&»1&£W1"<5'W7'y ^ -tr - •> 3 > £ j£ %i x ii c 

fr£tt*-*©I££l*^*/l,<tO s &*-f?yu£i[5]:gL<M: 

~ (4 - > & 1 u ^ l < i3.m%L\E}m*) &r z t znm it s g n & 

3&®®nft%®®z%mt z t&r^, m%m®iz 2mm<D%m® 
t , 

t . 
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-r * * a © ± is & $ * -y Hifc^t, ± is m m « » i- * «* * rgw 

ii s - * a © je * « ^ s e <t * n n ti ffi - *t © a K si ^ « 

SgBJi*£fl&-f<5fc*!>©ftfi©JB8R 

$%B£©&£&ft©»ffi££(i* § ft & ® © # £ 

«iS©SHaBt*SlRtt^8ffi"rS^^"C*0, 4 -f" ± IE- * 1 © # 

(i) iMa»® ! fiF£®***ei'7K ! R«8*fflst4i 

g , (2) Sfit3|sfS»<!:«affl*S[8<!:*3>'<x-f-r-f7 r ^-f7' 

'J t'- ■> a >t & (3) 3>^r^f 

^ -tf - •> 3 > 5 £ ft * £ tIM £ f«J ffl t X IE ^ Efi * © a > ^ 

r < r -f 7 ' W 7' 'J -< -tr - •> 3 >^fiRttSO c «^«l»Sl*«»* 

iEli ( l ) cfWilfifilli, iI#£tfc^£#SIL^&# 
(~ tB ^. ml I^r ttff ^ "9 ^ - ^7K + K??&1-SJ£!£©*fflfl&^f*Sfc 

* © <* i* e » , x ii # s k £ i; r a # lit i* ft * k «t ott&t l 

^iMicft£©iia*£frtf^lC e fcSifflJ!§®$&g£¥i6JteL 

gto<!:r*3§;®da*©DNA^iM2RNA£®£{i:t-sgftT'*Tfc> 
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ft * t> © T * 3 , *> , flttWfi^liPCR^oKa;^, 7 * 
f ' ^ U * <> ? PI 4, P 3 5 2 ( 1 9 9 0 ) (PCR 

PROTOCOLS, Academic Press Inc., 
P14, P352 M 990) >*©£|« KKttaftfc&*D©#jfc 
K ft "C *t -5 :ii<Ti, ifcftfttODNAXIiRNAIi Y — 9 

T 1 - 1 OOflgitfiKij^gHi^, 1 
t>+#ifi|g^Tt£-C&S 0 HT, ?# * ft D N A * iS S #J IB 

§WR8l^mRNA-C*4*^i:jjjSe?B3)fi:j; 0 c DNA 
(comp I emen t a r y DNA) t L , C ft £ flj R » t 

H E yij i *B It fl«j t£ Jg £ @e yij © ij >^ l/ . h t L 

TioiZtfrTZZe , _kssL 7 5 -4 ~? — b L T li , ft K ft\ R $ 

ft f\ ii*aifs-flt«JIfi6ffl$n5* U 3 7 ? u * f. 

i *« T ' * , : ffl t !J 3 7 ? 1/ t f K © 5 ' * jg| C T • / 7 ;U + ;U g 

* fc* iei§ (2 N ) -cm*.* zmmmm®&u. iisn (i) 

&#-t*ir>yu - h^5t^^ftf-DNA^ D a p^lfl|@L, H^ti 

:i4<T ^' ^©*§£. _bfE7°5 -r v - ^©^fs#j©&g(± 

< s L < {* 5 • 5|ciiftjg©*»aES|i^, ttaaPfl-SlM* 'J >«• 

iiltiffift©14K > ^iN(igtam^^^gii-r-5^iM©#l4{r«k0^ 
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±SEXS (3) K*i^TS*B*I#**t£3 tfT^gtt D N A 

*i*af*±®tt»©fi*^*>*<4^ ? > t x / f 7 f 

i?>aiMi7t"^>, "> 7° x > £ fit ft > l ) if > K <t b -tr 7° * - „ # 
hftZo — jfi k (i * U =r ? ? u *- f- K © 2f k * » 

JfHl', #J *. I4\ t" * f- > t X h U 7° h 7 t" v > © ft £ i: (4 * 'J 

=r ? * u * ^ y iz e * * s mt&zm t , a *a $a # k * h i/ 7* i- 7 f 

•>' > £ & £ ti -tt T *> < : i^Jfl L < , * 'J 3 ? ? u 3f f- Flif* 

-£ % , y3 + yT'->^ft-j:ti<T^, Mi: lillo ttf > 
$L i Mi 7 x ^ ;u f- * -r v > T * - h <£ © ^ ft *5 W t£ ' N 7° x > t 
LTffiits: t*-c§5, :nbf/ff >, ^ 7° -r > . v a 
> K *P © « » & li , i * -f *i t> m & > « i # E *<*niftttt«©fi 
*-£:b it -?&*£]©#• IS (^^BS 5 9-93099-t, 1^59-148798 
^ > ^1 5 9 - 2 0 4 2 0 0 f#fifg#.f,) IZ £ <0 . & A T Z> Z. t ft 

7 x /U ■*> -7 7 * y ht'-X/it^ffli>5:H<t^ Z © ft £ ^ 

^5-f7-Tl|llt4#^, 7°7l'v-©#^S)a><-S^<jte^ 
*ftt£lS**T9C<i:j&<-C**. ::©&£© & e^iffli&ibT 14, & 
jfflCPCR (Polymerase Chain Reaction) 
&xLCR(Ligase Chain React i on) sfc^ 
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3SR (Self-sustained Sequence 
Repl icat ion) SDA (Strand Displacement 
Amp 1 i f i ca t i on) fcfc # ffl o £ ft (Manak, DNA 
Probes 2nd Edition p 2 5 5 -2 9 1 . Stockton 
Press (1 993 ) ) ,4$ (I, PCR&^$?jlT&* 0 

v-(o#isic;i^ 4 mm® ? ? u * ? k h v 

> $ [ftt->7fy>/£ij>| (dATP) % -r^ + v^ry 
•> > H 'J >m (dGTP) % -r ^ * •> •> •>* > = "J > ft (dCTP) 
& -j 1 + $ _•>'>= ij > K (d'TTP) C^bOl^^dNTP 

i il J: 0 ft t> ti S o 

*U lOS^fiiBWlgf iotliE. coli DNA*ijy7- 
1 - E • col i DN A* 'J / 7-t' 1 ©? uy-)|)t s j 4 
D N A M > 7--tf<£i'fl)ffit©DNAi)!'J / 7--tf*|i«5;i 
*<T*5i<, #i:Taq D N A I 'J^ 7 - ir\ T t h DNA* 
'J ^ ^ - -tf , Vent DNA* 'J y 7 - -t' ?©«l$SttD N A # 

81 m <d & o >& g 14 a< < # o gftjucf ^ ? ,i % n (9 g -j- - 
i *< *j tg t 0 , 5i:7>J-'J > / £ ft £ 5 0 - 6 0 °C C fit « 1" -5 

( #lffl II o^TJi#^¥l - 3 14965^-, 1^1-252300 
ItKiiccj, a (* W « •> ij a - > ^ ^ ^ % = * 5 /i/ * f ;u 
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^ mm ^ $ n i o * tz , it e *i fi & * i- «t * ~ «* - '© <* ? *c * * 

fr* <&W t Lfil> to t> & 0 > - Oct; -5 itfe *f fli ^ it £ ffl ^ T 
■f 7 4 ^ - <d ft & Z ft o :i UH. 

iE-r w & k * o , ^s^^^ck < #*iL-cKi4«a;Ra c «ifaii*8r 

**H!!t5: tA<"C* 4. £ , c © it G i 1 if iJs £ IS £ ft •? m# 
ttttfctt^KonTttfcBE^ ¥±tt> 8, No. 9 (1990), 
PCR-r^ynv- X h ? h > 7° U X ( 1 9 8 9 ) (PCR 
Technology. Stockton press (1989)) 

5 II . t* ft 8E » K o H T 14 % :©J; ? i: LttglsLtDN A^i 
£ / a; ? ? - 3£ % EP^7X; K < ? ? - , 7 r - >" ^ ? ? - . X 

7v Bili (Escher i chi a co 1 i) . te^H 
CBac i 1 1 us subt i 1 i s) 

(Saccha romyces ce rev i s i a e ) U £ <D if 

I^Ii^ffif ©i±i:iA Lt^lciSt 5 ; t £ z ( ate 

^ ? o _ i > / ) e 

ttz. m^^mmwtiz-D i>r ii , it e it ipi ^ ?ij « t a ^ t^i 
o it ft ^ <i frj is p * <~ «t 'o mm w «c e & « u aj l t t> «t < , n: 

9u-=.y7\z&<i) s ^ICiStS: i t>T§, » K J: -* T 14 
{t^^liJc<:J:->TH«"r5CtfcBItBT**, fL ^ ^ fi£ t L T 14 , 

MJx^f^S, S 'J > S? W & if £ ft . C ft y> 14 m ffl & X (4 ^ 

oDNA**lt:«l!t« * o » 7 - - 'J > / £ ft 7 

:iaoT:*HDNA*wt5:i4<Ti5. 

tt<, RNAf^otUl^. wCDJ&£ N RNA<fcLTI4, tRNA 
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(t ransfer RNA) % m R N A (messenger 

RNA) , rRNA (r i bosoma 1 RNA) fr^U tl Z> 

A^tt Ltifltiio mRNA*ii<|fi[lit«#*i:ii, * 

©£afEy!K4-f>hu>££-*fct% % x + v > (SeitSB^ft^-r 

* ST3 # ) ©**^i5©T 4 * o S » © ft iB • El S (i S ft it fi « III 

D N A (4 fi f£ ^ © S # I£S|- SI T * S *< , ZtKDfrfr 1 0 0 

14 ffi£t\ 1 o © it f£ ^ (-iSofififtp r e 
- m R N A ) 2m >i ii ffl ft x 7° 7 -f •> > < a i t e r n a t i v e 
S P 1 ' c i ng) CJ:ot?IS[©mRNA <o£0^1&£D;?>/v° 
1 %) *< ft £> ft »J N *fcpre-mRNA-mRNAffl 

aST — SB ? ? U * K4<jDi iti/:!)«ii$nfcOt (RNA 
ed » t i ng) *<e#4w£*<*5o ft -> T * frj ® & £ i 1 ^ 7 d 

xiiam«fiiwn£igm^)»#f-r * <: ii, dna 

T* i4 < m R N A * m flr L <£ (t ft 14' t£ £ U I * i)< „ ' CD ift $ % Bfl © 
& fig & 14 . SWSBHTraRNA*)fli^;ii:J:'i, *f ic 
:©IRiDRNA*a8t5:i4<TS, m R N A © &? #f ^ * £ < 

<-i4, :©raRNA**©s sJKBLrR^nsBiti; t *> t £ 

* # * il 3? (4 ± # L <fc 7 (C , &£5f:g|^ ( r e v e r s e 
Transcr iptase) $g£^T m R N A ^ c D N A t 
Lfc»PCRSi:J:*Uj(|t^S (RT-PCRS) K J: 0 f# * 

*58WKfc^T 14, tt**fttt£i*<4fi|(ttflti»1*lt©-3r& 

-*lDNAXli-$lRNAit^; t *> liftEr* * „ C z 
±K-*iRN AOil^Si L T 14 ft 3* £ j£ © f& K 14 S P 6, £ 
l> 14 T 7 4' t' O 7 7 - •>' © R N A f> !J y 7 - * ' <£ ffl I > * R m tt 1*1 T 
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±E t ®®(Dlt¥£fcl- «fc 9 H» L T «fc < . * t J *»D N A £ 
BSt« : i^BfffittM 1 3 7 7 - i><£if0 7 7- yDNA«^l4 

jB^sjaw©#i*TDNA<0if*g*(T-5W£ , t>> H*B*n*Ktt£«i 

t6tt«» ! felii±i2£E1*0«8£&£"*"3 - <t *< T * , ± IS & & £ 
^l- 2 5 2 3 0 0 §, ftiHj^l-63393 ^&«^#K») 0 

* SUM L @ IB II *Jf& -3 DNAXBRNA 

ttSEfiC^^ftDNATfeiCt^iSfitiSi*, 

T (± . m4DNAig*DNAOai®i|lWifi*S"Ctft*'ftl 0 

£g & i*i t ■ * n n b. ft n m tii * ff f> - t a< X- * s c ^ 
&®mi.utmi&mmmmc>-y] d n a x i2-#i&r n a * 

ft o 

# fg © g g & $ © $ ^ & K T li > §W«tta<DNA£l/ 

f 4 ^ -tf - a >£fToBS©&*'£*>ti:J& < DNA-DNA 

7 'J -y H\ DNA-RNA'Wr'JyK, RNA-RNA'W 

OT'fcSo ft BWSi^RNAOft^i:!*, ± $ © <fc 7 n . *ffl 
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ISrta^SmRNAOtfcttj&tfmRNAKtt-r^jfefeftDNAOfc 

n < T < r ^ 4 7' y ^ * * - •> 3 > © |K i: (i > * r ± IE tt 

'a'f"'5^K8l2It't£ii[fij"Cfc><£l , >L> t> J: l*„ " Z T' , *|g 

■W K o T It , « ft R'k ttL-«sa«£&»*t$*;i,£±fln;L* 
^^**), ii # It 1 0 - 5 0 {* * ;u g £ {i $ gj j D * 5 - £ t< ^ 

* '.^ a< * & si ® « 5 , £ * be *j & cf g ii ® g g k E i; t * a * # 

ifc « 3 ^ ^ ^ * ^ * 4 7 'J 9 f -tf - •> 3 > j: & i x x It , m 

f * -is m h z o z <d m & -r r «j ^ -y -e - > 3 xcfi^tij, — 

« K SSC (20xSSC:3MJ£ffc*h'J*A, 
0. 3 N ^ x > i f h 'J ^ A ) ^SSPE ( 2 0 x S S P E : 3. 
6M^fl;tPjn, 0 . 2M'J/|thijn, 2 m M E D T A ) 

^ 7 * * •> K (DMSO) > ^f/l7t/l'i.7 ; K iDMF) 
3 ^ -f 7* / n 7' 'J -f -tf — i/ g > Ji x ± IS © ^ ^ T' ^ 14 

l « # « » k « * & » * ^ * ;u # ± as so • ?g l , as** 

'N-fT-y^-r-tf-yg >^ft^ioi§^^ 

saKj^TjgsftafcfttfBSsft**, ia^ii9 8-5 8 1 1 

T©&fflT 3 ~ 1 0 #fyjt; 1 °C©j$jg N nif$L<|i98-70 
•C* 1 0 #P«JjK 1 0 C©i§gT ; &g£T{f 5 C 

t ft *? ifi T * 4 0 
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ft in N n > -f -f -r w 7' 'W 7' 'J ? 4 -tf — -> 3 > &fi£'<Kj K o T , 
ft*. • K5*f 5 o fc> ±Elft^li 1 0^±, * L < I* 3 igg 

> 3 > £ /& ffcl £ x ^ K *D . 2 5 1C « I Mi S fi T 1 5-3 0 # H 
:n^©ifpi:J:0, B ffi K & £ t £ * -> ® # * EP £ IS 
tStiti>5:ii:'^, : ® ^ i: > Sctl^i^S nto/:t 

u ps ip. n * t & u <c i * w t t>< h <o > z o m £ I- it > ± is — * © » 
# r l t> £ x g * » o is -r # s <* a < > it & ft * l t « ± ia a > 

ftic. $ 2 ©ffcujn::* **ffi#fcfclix (l f ) 2«^©&iSi ! 8l 

-cats l fc«s&sc*4«6**ws"t sxg. (2- ) $atti*&&ft 



WO 97/10359 PCT/JP96/02617 

18 

t ixm. (3" ) 3 /^f < f ^ r^'f 7>j ^-f g 
*^^±se2asoasaitto^<£ < <t t> - # £ w-r s ' w r >j y * 

- •> 3 > £. fix.®) % ffi & t Z Xm . %.V ( 4 ' ) JfSLfc/x-f 

-< -tf - •> 3 2«a©«««i^fl5^^f*'W7-'J y 

-r -t? - i, 3 >46Eftxii:0'W7''j f -t: - > 3 > £ $ $i & 3fs © 

- * ia a » * m ffi 't t s n s » * a« w JR o ai -r x s *^ 4 5 t, 

© t * 3 „ BP *=, . :©12©^sii > ± Ifi £ 1 © # & <t li i£ K % 2 
^ < y ^ < r -tf - •> g > *fri^ ±E 2 ag©fttt%g 

±15 ( 1 " ) ©«SKf*ttfctt£3IS!-r"5Xf§hU t* f* * * s s n 
/ciW«Bt*±EW 1 ©#&©i#-££|iil*$<i L T if « * C tct 
DSStKini, ~©*£C©»2©#aH:*OTIi, C© 

& * c C©S3litt*#A-r4^fed:LT(i. ± f£ £ 1 © # & id 

^ttS^iSi'8l££--fS2fI2g©7 0 7'l'^-£f]|§gL, :( i)2i 

7 7 *7 - T H W8f»* if fi-f * C & K J 0 * 2 « © 

««»©lWfflS^PCRfei:j:Sifi«©*#^« N ±iSS& 1 ©#& 

wc-r. ±i£^iSE^:if4ag?{i#A$n^ 2s^©^ia%{ii:^ir 
* 4- s t> © t h ft a -r ft © t © t h «t < , ± e » i © # & iz & v 
*«»K*4«»i:i»A$ft*««ttiEit([ot>©*ffl^Sct*<r 
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S # s 4Sli*££ffltt£0*&£#*tt®iKi % L < {£ ffl £ 

S o 

fcfc, c ©ftffiRft&BH** ±£& 1 ©S*S;&&ffl*££E1*ii* 
v-^ffii^f 7° 5 * = K *c ? * - * •7t-¥'<>99-* 

< ? ^-Ii:J;»UI«LTa»t« :i t> t£ T & 9 ^ c © l# £ ± 
IE2a®©fiR»4aHi, iW«»©if«*?Tofc&, & *D © & II ft 

_his (2- ) nm-c ^> m> mmmmit . a 

Uit^: i W^li, ±'ia* 1 ©#&n*s it *-«W«i»8Efifc©«££ 
^l^i:LrfH:i^TI, *fc±K«IBttttfcH*<!:«i*ttl*£© 

3 > ^ f ^ f- < 7' ^ -f 7' U -Y -t? - •> g > ± IB » 1 © & II <7 
£3>^^^^>f7''W7'U:^*'-V3>cb|5]$llfr7::<!:#T 

£ 5 o 

HI, :®I2(D^t'li, ± IB (3 1 ) & (4' ) ©If 
ii ck 0 , c © -f 7' g -< * ' - •> a >g££tt , F*'s>£fl1£tt*a!lR 
W II # IS • llt5 i> © T & £ „ BP ^ , £ "f f# £ n ^ < 7' 'J ^ . 

•tf -v 3 > fcfc&z ±.& 2 mmomwi® c> i ^n-nom^yitM 

jRWll^^t 51 1 © @ ffl fi {* H h 7 -y 7° L T . >P ti < t t> — ^ © 

aastt^w-rs'W 7' u ^ -tf - •> 3 > g.fizvazffife-r z „ d © & 

^Htn®, scfiisa^wyj *wx-t*ni7c©**© 
2 *ia^ s 2 u^offiffiynz^t & t a^^ti^, 

oi^t, C ©}££ L /: M -f ^ 'J ^ -tf — •> 3 > £ J&$! £±£ 2 US 
©«sK&©?5©«l#©«»&£aKWlife£*-3£2ffl@ffififl; 
II h 7 -y 7 s L T x flfe^©««tt*Wr*'W.7'y ^ -f -tf - •> 3 > £ 

M^llti. ::©»flMi«fc9fflS3tt*'W7*'J* r -i , -tf-->a 
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JbEfg 1 Olliafl:tttiL/;-55i(Og(8tt*ft5 
'Wr'j^^-i. s > £ © ? £ , 5i=fft2r©««tt£Wrs 

$ $ £ jg fit -f £ C £ # T * 6 l> © T £> S 0 

c © j§ £ . ± i£ m i & m 2 © i *s & & (i > * ft * ft ± a s& i © 

K Ic» l; T . & H Sft ^ £ M 1R tfy tz % £ t 5 fcffl^ffiisti, ± IS % 1 

(2 . 2Sli(D^^^)<!: It ftf > iM^f > i^ffiiMfc^A j:( ^ 
t"tf->iaj?l!«li:te^t5t)Ot L r x h u -f Y 7 tf v > X fi T 
t" •>'>*< ffl I ft , "fr MIR ft Z i> © t Ll^oJt 

f* # ffl l * b ft • S o £ fc , 01 fi3 JI i: fi i£ L /; 'W 7' U ^' -tf' — •> 3 

c i A< t 4 5 o c © *§ £ . J&ioBffiffittTfflraLfc'wry^-f 
■tf - •> a > £ « fi, i§*l±-*$S&»©3S@ffliB{**£#81I 

jr l t $ 2 © @ ffl m ft (c et -r s ft, m *. i* m iz %l m & m z m ta -t s 

^^M4UT^<c^ffll©-*i|o*«.^jitEljR LT , £ 2 © @ *g £ 

§^i:-*iiltt5:t*TH, z © «fc ? i; - ;£ 

KiLTSIfl-rs^^fKi, ^2©^fSj^i,^#-r-5$I5{4^«AL 

© t ^ * v h x - xzmzzm^Tfcmm^fr zjj&frft 
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7* ' W 7" U ^' -f -tr — > 3 > Hf?0li^ 2 @ J£l ± « »; iSLT . M 

J;ot:©^^S8ffll«l^§IiU *©£H*£®©tJtj£&tf$ 
S^f li:ilffti: i^t^5 0 BP % > % 3 ^ W # «f * #J *. 
? 7 u *f- K©££K?«J© «fc •? ttitffi-f t , ae^afl^ 

35 i: li it f£ *R © » 0r K <fc Oite^fcS^iS&g*** - tti<»\fet 
U Z> fc o t S o 

- ^ t\ $ f£ b.3 © $ fi§ & <fc fl»ffittfr*£#l£BI£fctB-f« 

* *s £ $ y p - 7' * m ^ * m & u 1 1< » m. \z m m l f# & . 3 

© * ^ . ^ffipJtlttSSSS^tLTli. 5fc It 1£ > Jfc*t14fcK©<!fS 

LT^7t^)K [(5>Jili7;U*U-y-b'f>8|i»* ( 7 /!✓ * U -y -tr -< > 

;u o - = > y f- * •> 7 * - Ml) ] . tt^f&ft^K (MAB7 
?'J^¥) <f>iI&Sfc3te*3&-J-*iajK (DTTA : 7r;Uv-/7tt 
S!i ) <£ if # & M t> ti * o 
* * #£«{£?©» ^^©atfs^frfcllKSft** 

fii:fi«t5: & ^ <k < « » * 3S » * w £ # t * 
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5. Wh. # £ S[ i= 3E ffi i' © S H 81 ig K * f^'ffl $ * r A ft 

ran g * * g w s * * g , cn^utto^Sis^sfiisi 

* S W » IS • 0iRf4:i*<T#, ^&$©t8S!i£$i^j: < 

& n > *!8»B©l£&ffliBSfflfc2E-fc.y Mi, ±IE#3&HJJ©£*e[ 
8* © *ts 3" & n ?£ t , $g^o5SHicg||0[K*»IS-rs/:«)© 

tt$-t v M'fco, ±ie» i ©sitt^&^njfe-r a „ n* % 

BW«K©1$«ffl««:itifflLTtt*4«tt*MjK!t-*feii>©ttl4«K 
if « ffl K 31 i , itt£fi&©#3£®tt©lEttfc»£fflfcttiS*Eyij* 

W-r^^Kciltimf*i^^^f^ < £^fSi^^#AL/^lSi^m^K 

5 fc © T * S o 

- © a -t: ± is ^ i © jg at # & c & -c , sis is ® t£ ^ ©. 

*±i£K**«ttif«gfflttaE*ffli^"cif«-r4 c tiict o §**4 & ®? £ 
w in u , ^ ft mmtsit r~ ®m® z ft ^ tizmt&mm® 

Wt£1)QZ.ZZ}>'<.7-< -T < 7' /x -i 7" 'J -tf - •> 3 > £ ff '<£ % 

» «i *l ' W 7' 'J 9 '4 -if - ■> 3 >£$^£HfgJH*<I h r> y f L T 
«8tt«iHSKt'W 7' 'J ^-fXLfci>©£#J5t • Bliti t> © T £> 

±fS^l©zi f 1S^^TtJ^B^U/c^^^^W^^C^7 0 7'r■7-^7 r - 
y D N A , 7r-^7°7Xi K D N A S Mi , RNAIiSiffliLT 
Ji R N A * 'J ^ 7-t'f ^Il^:ii<T'^ii^ i§ 3?I4 ± IS 7° 7 
-<v-*<fiFig|iffiti^tl5 0 f£ ® © if ip§ ^ >f 7' D -l" -tr - 

•>s >^*ff ? £©«£«& tf±£@fi£#± 14, &*0© *>©. 
Si*«»II4±E*3BB^©aig^ft"C|ttB i aLfcfe©i : p|t||(Ofeo^ tt 
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ff*ift*t5fc«>©ft*«**ffl^*c ii<T§, c ft £ <h & * £ 

is «st©#£«tt*i#*B-r5 <t # k , »it««i:2aJB©«ifttt*# 

ALT«ltt«**a»*«S!'r*/:ii)©«lllitt14«Btn»«fflK*i, 
gW«»©«l$Sffii«©jE?irStt4ffiffi<£*6SBEyiJ*W"fS«lll«il 

±e-^ ©«»& t m&°\%iu 95(4^ w-t * % i ©@tBfi#t, 

±ffiffil^©SSSttiS'g'^Ite<£a(4*W-r*»2©@fflfi#<!:*a 
20 iBLTttUCTJS. 

d © « s * «, ni , ±KSB2©»*^rsi:fieoT, a is® t£ ^ © 

©««teT««$ftfc«tttt*4«tt*H»i^ wm:±E«*«» 

* n fc ' w t* >j y ^ -tr - •> 3 >£jM££i&tfm2©g*sm#ic 

lift h 7 7 / ttii^St Ay f 7* 'J ^XL'iiMfc28|oS 

^i^wt5'W7''j ^ -r -t? - •> 3 > £ j£ $ £ # St • fit » a *> © 
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52S|©^7^?--(=7 7 -yDNA, 7 r - v 7 7 7. = KDNA 

* *: * a«©*«<"wrij/-fHf-y g > * w ir o tt ai as 

± IE m fg f* i L T ii , & ft © t> © , £ KM- 14 ± IS * Sg HJI © » 

- c -c , ± ie m m ® ® u , ± is $ g b^ © « $ # & T < |g B ^ L tz u m 
© # £ &w z it He *g 4- r 7 -r ^ - * $ t; m m ®. m if «g a % «■ m 

# £ ^ iz *> n x , ie # « « <t * n t \t t> r * iz n ^ J£g @e yij * 

li££&S*£iiiff:ft<:#Stff 4 c i c ct 0 , 
fr-ommizft 7 ztWZZt&tz^ Miz it * o>mi£ f*! Ok t 
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wt © m si * s» m «t < *t w t -e * * o 

Bfl « £ k x * © 4si ft 1 4- a it £ * a m «k < s » -r * w «t # nr«g 

T*5o ^ © 1£ £ s «i|*«I*£jE#ttAfc5i*lifctftlcfc*-r*»! 
fe#DNA*iOlimRNAfri«8L, i**41£®£i££JFj£W-f 

I* © £ <g li . &fef*DNA©Ji£t2H&, mRNA£Dii^tii£g^ 
lU0Z*IDNAtL/:'^, f£ it © frj PS 6? # T W Hfr L T 'J > * - 
£ ft SO L n I* 'J > * - Sim iffiifitt^T-f v-*ffl^T*58W© 

£ # X (i S la t © m T 1 ig £ BE © II U i it fc T U £ M ft. tfy iz ?# * 

Ii:, *lgWo»*Sffl«ff-trv'Mi«fcn«, ± K * % IB © s * a 
ioi»^fti:lfc*<ox, £H&®t£ SAW i: z8*is L , ft ffi * Wl 

S£ o T . $ 36 bj§ ic j; n I* + # * © £ & 8 £ it £ K S - £ # r 
£ , * n*ffl i*T££«B?ffl«i£*ttt&£JI¥flr1- 5-<bi:«fc*3*G 

J£t T . H m m «• * L * 9S Bfl * A <* ft «: t£ B£ 1" 6 # > * % W It T IS 

nmmizumz n z t> © -c « a i * , 

t h c - H- r a sitfe^(roi>T-E-OiE'^iH5^i^^ite : f- 

& T ir ft "Jj f * o 

LT, fc hc-H - r a s if {£ + > £ g it ^ £ L 
Th hc-H - r a s it -f - © 1 2 # i © n F>^GGC (G 1 y ) 
-GTC (Va 1) fflll^gafcfcO^ffll^:. 

PCR&KcfcSDNACifflgli, T IB P S K - 2 
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^ tj 7 s 7 X • K ) il v IJ p K Y - 1 (SliSgt^t'y, X i K) 
£ * ft *'ft 1 ngif>^b-^U Tie/7^7-NH 2 -PHR 
-1, NH^CHRAS-U^n^niOOngffll^, &2 0 0 
AMOdATP, dGTP. dCTP, dTTP#ftT, 10 0// 
1 © * Cp H 8. 8), 16. 6mM (NH 2 ) z S 0 (> 
6. 7mM MgC 1,, 1 0 mMO 2 - / ;H 7 I- i ^ / - ;l 
2Un i t © T t h DNA^'I / 7 - -tr' ^ f ^ T ft o /; s 

ElSl4 9 4K:?10#IHIfinftfc, 9 4 °C , 3 0&\ 6 0 °C , 3 0 
IK 7 2 t, 6 O^0tO;H3 ODifJlL/;. " © 5 £5 ft * 

NH.-PHR - 1 

N H 2 - 5 1 ATGACGGAATATAAGCTGGTG3' 
NHj-CHRAS - 1 

N H 2 - 5 ' CTGGATGGTCAGCGCACTCTT3' 
P S K - 2 

iE^T r a s iae^^fir o ^7 X • K ( T . Sekiya. Gann. 
74, 794 (1983). J C R B (Japan Cancer 
Research Resources Bank) i J: 0 Af "I 
P K Y - 1 

1 2#1©3 K>i:SH©ft5^77 • K (M. H. Kraus 
and Y. Yuasa. Nature, 303, 775 (1983), 
JCRB (Japan Cancer Research Resources 
Bank) ) <fc 9 A ^ *J 

fj £ # 0 % , 10%, 5 0%, 10 0%<httS e fc9ic- 7 ->7°,U;£.gJS 

SSiL/Co :: ft <i ^ > ^ * 3SK « "C 1 0 0 0 L T&&um 
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0 a 1 


1 0% 


9 0 [t I 
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5 0% 


5 0 a 1 


5 0 n 1 


10 0% 


0 n 1 


1 0 0 n 1 



± f £ p S K - 2 75* i K ) £ t- > 7° U - h 

AU;Tie/H?-B i o - P H R - 1 > Bi o-CHRAS- 
Utnfftl 00ngfflt>t, J:iei^t|0^#t P C RSCJ; 

fri^ #iH«9®tf'f>C£ifiH$£ttBLfc, w o m S> ft fc it <e » * 

B i o - P H R - 1 

B i o t i n - 5 ' A T G AC G G A AT A T A A G C T G G T G 3' 
Bio-CHRAS-1 

B i o t i n - 5 ' CTGGATGGTCAGCGCACTCTT3' 

±f£&Jt¥©&f£l*¥4£-l a 1 i:±E^5'f7-NH l -PHR- 
1, NH,-CHRAS-U*hfhl OOngffl^T. ±Btm 
«©&#TPCR£i::«t*)lteLfco Z O i% m Vd £ M % 7kf 1 0 & 
* © 5 1 £ & 9 . itt ic ± E £' * f- > ft iE # it S K 
J:5itf£-?it&Miai50l % lOxSSC (lflxSSC : 0. 3M 
^x^gJ^h'J^Z^ pH7. 0. 0. SMigte^h'J^A) 10 
A 1. 3K S * 1 0 u 1 4il»Lfc, IP 5 , S^g{lfi:ltLt 1 0{$ 
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ft © f •* * > it IE Us it g ^ If ft * Jo A. tz Z t tl t£ 5 , C CD g ft * 
9 8°CT 1 0 #Tb1M L&£tt£fr ofcgK 9 8 t 7 0 °C £ T . 
1 0 ^ffllc 1 X:®aa©##K8*fr ttfigagBEli j; 9 
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